JP 2002064323 (A) -- Concise English translation of the Abstract 

PROBLEM TO BE SOLVED: To provide a plural beam adaptable antenna and a 
communication method using the same, with which the directivity pattern matching each of 
radio terminal stations can be formed before starting communication. 

SOLUTION: In the plural beam adaptable antenna device provided with plural antenna 
elements 11, plural variable beam forming circuits 4 and demodulators 16, a peculiar 
vector acquiring means 15 is provided for finding plural peculiar vectors from the 
correlative matrix of plural antenna elements 11 to be found on the basis of the respective 
received signals of the plural antenna elements 11 and applying the complex conjugate 
value of the respective elements of found plural peculiar vectors as a value of weight for a 
weighting means 
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»£>r>''T"**F9 0 1 (1)~ 9 0 1 (N) t , £Ty7"T 
— 9 0 2 (N) t , S*£ffl»^&fi;WWflPi§K9 0 3 

a^ft^^B9 0 4i;, a^wtsnfc^^ 

[0004] hi 2cvMi&Ty^i-MWt l zi3\^x . mm 
coryy-rm^? 9 0 1 (d— 9 0 1 (wx^m^tttzm^- 

£x(l)~~x(N)i:U S^ftit03§9 0 2(1>~9 0 2 
(N)t=-§-ife*L4S»««[*w(l>— w(N)£U #Sft 

^^dt'gt^. ^r!c^9 0 scom^m^t^m 
-thm^t<^mM<^2m.^m.'Uz-thtz>t}^m^\^m 

tan 
■ - • (i) 

• • • (2) 



x<2)-d* 



x(N)-d* J 



(3) 



X = 



^ x(l) 
x(2) 

x(H) 



W opt = 



%pt (1 > 
w opt< 2 > 



w opt ») 



(4) 



E [ • ] ttJBfSM 
X : XJjm^t bfr 

x(i) : i-mmoyy^i ^fD^mm^ 

w t (i): i.SI©7>rt^C^t5t» 



mm lt , ^ti^ticr>*mM^m^mzwmco t- 

AfcJBflWtU*. t-AW-yc ioTIMRWilllBSf 

xmmw\m^oz\y^x%h. ■?%*>*>. ffiiBHHW# 
4, 

[0005] iaMBiwwTv-T^-tcfldRtr— A^fBrti 



#b'-ABJ^I!Ii^^Mje'ft(tibix^«S*M3&^^fi 
[0006] 



(4) 12002-64323 ( P2 0 0 2-64 3 2 3 A) 



[0007] 2fs5iBj(i, mt«#«4is* 

[0 0 08] 

[a«fl*sw-4 aHEBUi, mmcory 

[0009] Mm^ry^i-m^^fi^ti^mLfz 

[&2] 

1^ = E [X X*] - - - (5) 

X = [x(l), x(Z), X (N)1 T 

X : 

x{i) : i&Bvry^j-mTCD&mm^ 
e [ • ] tunftfi 

KSftffl (Expected Value) E [ • ] tovvcti, 

Kli, A/D^iwy/y y^izx-oxw-mtttzm 
[ooio] 4fc, W£liW»oiB^:fr60>@#j& 1 * 
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mm^< t h-^iz^xa. mimmmmmx^ 
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[0030] afiiois*is*^^^iHiB*tH*t-i.ft^- 
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tzm^^b>vim^x^^-^mm^m^» 
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msMmtmiztt Lxmm-t& *&><?> b\y-~y^m. 
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[0034] ico^ffitti. If*il 1 <DT >-ft*f , 

*Biat^*^ b/H5i»^BB±. -e-tL^tiryx^* 
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S&9 0 2 , ^B!£»9 0 5&tfBW<? h;Pb'-AMfflI^ 
gl 5tStJ£-f-S, 

[00 3 5 ] Hi *#BW-4 fc . £WffiSb"-A$Mii 

1 0 , PftKHftifcW 1 2 , A/D^mti 1 3 , t-AJP 
«0S§1 4 , WUb'-AfllffllSB 1 5 . flllti 

i6, fi sgp^jsn i 7 , m2mmmm§ 1 savir 
y/'jy^n7?I4Si 9^'fit)-oTus. icofsnj 

t*f 1 1 (d~i i wagwrt**. ryftif i 
i (i)-i i (ww^^m^'SftL^fi-^^^at- 
Msaasmsi o, pibiw^^i 2Ma/d 

[00 36 ] tfz, ra^fcMHIH^Brtlttt— AtjeiK 
-rS5t»t , MffltOb'-A^IIlSS 1 4 (1)~1 4 (M)** 

Hl*tSB^-ftfcftfc. MflSOftM^l 6(1)— 1 6(M) 

&§Btirt:$>&. Mffl^aawsi 6<D— 1 6 00(4, *ti 

afxb'-AJFM0S£ 1 4 (1)— 1 4 WWSMJfcSSKSft. 

[0037] #7yft*fi i xsm^titzwmt 
mi. mumf&mi 7^m^tiim^mmt 
x&mmmmmi oxmm^m^n. ^mm&m^ 
m^b Lxmmmmmi 2tA7j£ti&. &mtmi 
mm 2tfc^tn jsaaamtti o^^atjs^xs 
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[0 0 38] 4iJ, VHXBtttfefti 2fcowtli, Mi. 

§ h . #2pisi^^#i 1 2 j&> ffi^j § f-is i */pa 

T/Q^A'^COT^n^'fi^, A/D^l 3T">f 

x(n,k) = x i (n,k) 1- j x q(n,k) 
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xq : Q3-T*))sCDm^f&ft 
3 : dtSSt 



[00 39 ] A/D^M1 3«9tfJ:afciSVvai, #T 

vx-*-*? 1 1 -cwi Lfcrn^iaasBrc^-r ; t #'-e 

n#|«ryft*fl 1 (n)TSS 
$3h.k#lfcA/D3ESI»l 3(n)T-^yTU>^"§ix 
T# MSff ft -f-x (n, k) J±ite«"Ca$fL4 . 
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t-AJBSHR 1 4 (1)~ 1 4 (M)«filfWi, m 1 2 
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5*rt*tTV^4. -r^i?*>. #a»#ttlll»9 0 2t; 

[0040] Ell coWTtiffli. t^MfflWt'-A^RScIU 
» 1 4 (1>~ 1 4 (M) £ A/D^&2& 1 3 OJfcfcteafeWte 

mm l x h h cox , MtBE^JBisHf ^ - >• * ri$(c# 

fflOSfffiS 16(1K16 (M) CIHW^i 5 i 

1 3^Mz%^titz^mm^zm^ , M®9b-A 

ffMHISSl 4(1)— 1 4 MsQ-enmtovvT, T>-r 

-^«^ 1 1 *s tea* u . # t- j>mim 

»14t:i^iKS*Lfca»ft(tEIB9 0 2ms. 
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[0041] —mm^mmryr-f-mm^mmm^ 
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[ 0 0 4 2 ] El 1 tcjjrtffl**^ h/l-b'-AMffl^B 1 

wt\ jaTfcRHJ*-* . MiEfll (8)^11$ ft S 
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[*4] 
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, x(N,k>] T 



mm 
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[0043] ( 3 ) ±ia(2)Tf§ ij)flit4-9^ b;l- 

v i = a i -(v 1 I a d vj/fv! 1 Vj)- 



(4) ±IE(2)CI^ JDGKi"«4T«Sl*« l 9iE'r. 

(a 1( a 2 , , a„ ) 3fi*»W-6«^fc:, 4"f^ b 
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[0045] R„ V=AV ■ • • (11) 
m 1 Wffi$t»tr-AffM08& 1 4 fc*f LT*;ft/m»3r 

i£^"<„ fit. mmcommmfrt>$mLtzMm.com^<7) 

[0046] -g-b-AffMHISS 1 4 tfi. m^meO±% 
±# $ olswfit; s t:— AJRKBB 1 4 t:«±^co 

[0047] «I<7)#£\ b-AffMHIS£ 1 40ffi^ft^- 
Ykliifc#fc.fc "3 
Yk=W;Xk • • • (12) 
&.±.cr> X o fc, m%^7 h/kb-AMH^B 1 5*1^ 
T#b-AffMHIK 1 4(nm/t-0>m£&j8St&*tfe\Z. 

[0048] ilff ^ t LT 2 -^S3ft^#itf-£ 

si i commt-j±mwmmT>7--rmw$:m^xm 
mLfcTyTi-nm&i&^f—ycriM&Mi 1 (a) tc 

£<O0fCi4, Sfcf^(l)liOitfr|ftIfc# 
fit. S*i(2)li3 0£S^(:#ftt§^iS£L 
X^&. 011 (a) fiiS^d)*^?^-?- 

s(2)*^H*-r-i.«-^t*t-r-i>T>'7 i -MR^ i 

[0049] HI 1 (a) Sr#B3-TSi:. S*«(D<7) 

£ ag*ft (2) cxfrft t ww^rcci^jv^ 2oot- j» 

t^o^T *> r yft*^ i i mzm&nn* \i o 
[0050] ( n 2 ^mm^mm > *Mo«tt:-A 



3' U XAMfKX -f >y f - 2 2 . H 2 l&Zco&m 

9 wvh h . i commim 1 commcnmmcnmmxh 
#(4t^lt&s. as i (ommcommt m tmwz^ 

[00 5 1 ] H2 5r#BS-r-S» i; , 01 tC^L^S*<50ffi 
fc. 2^|^»/MOT^S2 lfttfTVUfyXAHft* 
^(■yf2 2 j6*ffl|*) -5 T V ^ . 2 £|ft&ft'NM9P£iC 2 1 

JflVvC#t-.WK«|g|&l 4t:4il)l*^4Et5. 

0CIWS1 6 (1)~ 1 6 (M)^^iX^'il^ffi7Jt- 

23l8(Ufe& I »/hfc:Sr4 ioC, t-AjgjSHK 1 4 (1) 
— 14 McoM&-cr>m$:Mtfimzfflffl-t&„ oJD. ffl 
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~ 1 4 00 toutl^«fw opt Jf»|, ; t * J 

[00 52] T)V3VXJ±m8iX4 7f22ti, fXIISS 

1 6 (d~i 6 {Yi)<7>%K?ti<vmmm*mmLxv- 

J*3&f&cr>T>\s3VXA.$:tyK)Wz-Z>, ^i^h. b-A 
f«l 4 (1)~ 1 4 (M)0#^fi^<^Ifc LT. El 

[00 53 ] ^flcWfctt, T/W'JXAlffiX^ .y^2 

SB*qiSr Ltv^i iMMZs 1 6 tc*TJE#ft 6 tttz b- A 

nmu a s vtrwMm$L\jttmHk 1 6 iznmttw 

fe*ifct-AJBja@»14t=«-UTIi. 2«MMS/h$iJ 
[00 54] JftfttciimtBlttW-ftlRteli, filial 6 

f22 (4H^r<^ b;kb-A$ijffli^a i 5 £ sjk-t^ . 
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( m 3 o^mwmm ) *®m<nim. f - a w«wjct > 

^i!3t;*fjE-r^. 
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MINKS l 5 tflSffl Lt r toifttt/^-y t» 
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[006 1 ] hl^-->";/|x|g]ti3l,vni. 
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90l£^gWil*{4 (Pr/Pt) jM««*P 
ta*f*>£A;fc (s§*Etci3vvtBt5aie» WffeSff- 
ftff, #3S*Mi4*fIK/VP r *»&TDHI*W>£ait 

[00 63] ±0HI^tfe^T»fiM(7)Sftl' 
^;t^& p l c-TifcftCli, (Pl/(Pr/ 
P t ) ) ^«ffc£iT-SfiTriW J;^ S*M 
(iSftK^P r isXlffiiffOSfiKA'P 1 ttlrJ'^ 

t Brnm^zmmmij^^th zbtfx-% m3 ^# 

HSU iB5l5S«»fffco^TK!!Bf 4 . 

[ o o 6 4 ] xf77 s 1 1 -c{4. mmmtimm-t&m 

X , aeu^/PL a 1 tS-S^Tiifim^P a 1 Sr^Jg 
"TS . i (JOiSftfl:^ P a 1 {4. 18 fcSrWHWtfME^ 

*P a 1 "CiSgtfe*&fc, luKeffi** (Pr/P 

[oo65]xf7/si2rn mm^mmim 

fflfi^T'fen-ffXxvTS 1 4tCittf 0 Xf 77S13 

x-ii, xf7/s 1 1 Ti^L^iimm^p a i fcjaic 

77S14 tliXf 77S11 T-^S L^jMflSTj P a 
lfcjak2fc*fflVvC3HS**Pa2*jftje-$-S. fB 

L. SStk 1 , k2ttSV^fcfKr*«rcaS. 

[00 66] ^-^>t. fs*i^fittci«ltrnx 

5*^-2: fSttilfi*<7)^J;T(4Mfifl:^ Pa2^ 
^iMft^tjP a 2 tiaScoat-fi^COgfl^^L 1 (1) 

b tmmmmzfo o . xt77si4 -cyee § ixs s« 

«7J P a 2 t H8cOS«!l^^gff UKfoL 1 (2) fc ^ 

[0067] d . mmzT^-tx-thm^mmm 
nt> p a 2 -r-jimLJt%^t{4. «»^<o»iu^;w4 

L 1 (1) tc^r ^ . Mfl^«ffi*il^Mfl«7J P a 2 xm 

ftL^^-^i4. mmm^mu^/ut l i (2Hc3r 

1 5£>£>S 1 6fc3ft», M*D<7)fi-^-^JSrXx'yTS 1 

3X(isi 4xikm$titzmmmjip &2xmtimt,ztt 
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[0 0 68] 4fc, flBBEIHtiiV^li, *m*^i4xf- 

7/S 1 7*^S 1 8fcjt^ -r'-^Srilft^P a 1 
[0069] ifc, ilOtStKtr?tXtl,S*l 

tc^uTSfiK^L i (i) ic^r o . mm^coM&mfr 

[0070] iOfc^. H*^.7 h/Pb'-AfrJfJPStKl 
5 C»lWfcW£ 1 6 £ J43r < , b V-->?mffi<F>m 
ffllzk t) „ EI 1 1 ( a ) CO ± 3 fcftfttt^— 

com^mz-yux hmtmtz&w& i gmu j <.frtfL 2tz 

[0071]^fc, H2te^2^ftS6*'NW«RK2 

mttx t- j±mf&®$& 1 4 fc-^-i , * 2 $gng 

we, 04, H5&VH9*«!HUt:iiW-*. 

m** it*ii4 tMje-r 4 . 
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(2) Sr^-T^-f Aft-btftl.. I«tl 153 

^mmmm^mmxh 0 . H2 <?)ajRh*-AS!i«wi 
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r#^*fttrr* l-c & 4 . is 3 vmmmmt n—<r> 

[0073] ZCDffiMX'it^ !9CStJ; 'J lZ2^>C0 h 
fcwrf±. S*H#i4«Xf7 7S 1 6T'iHfifl:*P 

a 2-c-3iff-r-s>co , r-\ Sifi^tO^ft^^WiiagcOL 1 
(DXI4L 1 (2)fcfc4. S2bk--y»; 
*i^T(4. SS*S* i H4<7)^T--y7 , S2 2T'iSfifl:7JP 
a lt'jMft^-ScDt'. *tt^<7)g-ft^;W4H90L2 



[0074] i^STm. MiltCfcV->-C{4ia5 iZTjk 

7Wa1(Cio^-C«4XT-'/TS 50KS51 t3tttr. t€ 
o X . T/P ^ U XAjKSlX -fvf 2 2 ^'Effi^:? b /I^b* 
-A§iJ«ilBl 5*SIS?U ffl*<7 h;l-b"-A$[JPS 

a 1 5 aMffc i 0 b-A^msg 1 a <onn-*&&? 

[oo75]H2 m^— —yym.miz&^xit, 4§m$s 
1 6Rvn~^mm.ms^i 4^mmzmALttzmm^ 

fto, W.2 YV— ->ym.ffilZt5\^Xii, Xf77'S5 
flOHIl 6<1)~1 6(M)<?)-en.-f 

» 1 6 X£»IRSl£Bi:LT v «5rv ^RKtcov 
{4, X7->y7°S5 6CD%m%mf-t&<, l±*).mih 

u-~y7~mffltmwuz, h>vt-m\w&m 

1 5<rmmzi. <0 b'-AJFMIU^ 1 4<7)S*£8K£-r 

4. 

[00 76] »II^£i|ttLfc3Rttfc'Ol ( *"t(i, ffi2 
h I/--V^t(iXf77S 5 4^)MaSrMf-f 
S. Xf77S5 4T'il Sflffil (ftH»l 6) rtSBtC 

5 5 T14T ^n" 'J XAajRXW >/f 2 2 Srfl] D #1"C 2 
«MH«/h»SB2 2^H«/h§[JPS 
■ 2 1 <0®JfflFt«t 0 b-AffMHIfES 1 4«s^£&srr 

[00 77] flBBZiattsv^ils T;l-3"UXAStRX 

WMM^mmmm2 1 2*teM«4^jfP^s 

2 1 oXWUteJ: •9#b*-AmiHB 1 4coS^^^St" 
[0078] m5cr>Xf->yy°S 5 4 tZ& V>-CSEtRii* s 

(4^<7)a o 4 . as i b u~ -yfrnrnx-mmm+tiz 
f%9i~t&cr>i±, hi h v— -yymmx'W&H&'g.m v 
*jm?x % v ^-^mt- 1> coimx hh« M-?x. mmm 
zizfrntiLtz^imiz^xte. H2 vv-~>yum 
x b mco^mw\-fr^<D\mn.j]t>mjKt 4 

mmfttffcz., fit, isiimi*majL^*^ti4 
ra»«ifi!iw»sff±-r*. t-^^. flwiiiaarcijR 

ffltfOit^ £ bhw- 4 4 . 

[ 0 0 7 9 ] $ 1 h u-->7 f mmx'mwm$.i l z 

$MLtzm^z^xi$. ^2M/--V^g^tli 

fcft. 2mieji«/j^j»gi2 1 iz&^ximwm^-z 
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mmmm<n>mmxfo 0.01 xjah 2 wstt-A 
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